It has previously been recognized 1 that a rotating co-ordinate system is a simple yet nontrivial example of a reference frame that is • curvilinear in space-time. The study of the geometry of such a co-ordinate system provides (\a cortvenient pedagogical device for illustrating the physical concepts that underlie many of the formal manipulations in the exposition of the theory of general relativity. Simultaneously, one may utilize the framework of the general theory in order to study a problem that has a certain intrinsic interest--the formulation of the equations of electrodynamics in a rotating frame of reference.
The basis of the discussion lies in the choice of a co-ordinate system in the rotating system. Following the procedure of Reference 1, we first choose a set of cylindrical co-ordinates, R, e, Z, T in an inertial system, I 0 , whose origin coincides with the axis of rotation of the rotating system I. In I we have the corresponding set r, ¢, z, t defined by
where ~ is the angular velocity of I.
* (1)
This work was performed under the auspices of the U.S. Atomic Energy Commission.
It should be recognized that the choice of a c~-ordi~ate system for the rotating frame is quite arbitrary. In fact the only limitations imposed by the general theory of relativity are those of continuity and 2 differentiability. Consequently the particular form of the transformation equations (l) is chosen for its mathematical and conceptual simplicity.
On the other hand, the transformation equations have in themselves no information concerning the rate of a clock or the length of a meter stick at some arbitrary point of the rotating system. Such quantities as these must be determined from the principle of covariance. On the basis of this principle one finds just the foreshortening and time dilation effects that would follow from the naive application of the special theory. 3
We now proceed to construct the equation for the invariant space- 
from which it follows that the metric tensor in I has nonvanishing components,
The determinant is found to be -
from which it follows that the inverse matrix, g , is The geometry of the system is cparacterized by the values of the curvature tensor, Rf-')) ACJ' which vanishes. This result implies the existence of a Cartesian co-ordinate system by which the rotating frame may be described. One finds that the transformation to Cartesian co-ordinates merely carries us from I back into I 0 • The discussion of electrodynamics has its origin in the covariant 
where is the four-velocity of a small, charged region whose density of charge, measured in a local rest system of inertia, is components are
In the above expression for r , -: (as distinguished from p, the "local" velocity) is the total velocity of the.charge including the rotational velocity r ~; Upon defining the charge density in I, that relate the fields D and H · to the charge and current densities, The components of the tensor ~Y are now chosen to be
Substitution into Eq. (6b)then gives the remaining two Maxwell equations in their usual forms.
The constitutive equations are obtained from the relation
which is valid in I 0 , and, as a tensor equation~ must·also be valid in I.
Putting this relation in terms of the components gives
Equation (9b) may be put into the esthetically more pleasing form
It is well to remark at this point that the physical signific~nce of the field quantities is not al all obvious. There was a certain arbitrariness in the way we related their components to the tensor components ~v and· Hpy in the system I. The only constraint that one need consider
is that the definitions of E, H, J D, and B reduce to the usual ones in UCRL-3780 the limit of vanishing ~ • In order to understand the significance of these fields we must consider the equations of motion for a test particle viewed from the moving frame.
In order to do this we consider the electromagnetic four-fource which leads to the usual form To proceed with the dis.cussion of .pa_rticle dynamics we must resort 8 to the covariant form of Newton's law~
The four-momentum is defined by I with m 0 , the rest mass of a charged particle. After appropriate algebraic manipulations Eq. (11) results in
.....,. The quantity a is defined by
Combining Eqs. (10) and (12) gives the final result~
We now use Eq. (13) 
It seems worth while to emphasize that the simple form of the result, Eq. (17), is an immediate consequence of the simple form of the transformation equations (1). In fact, the equations derived in this paper might even be thought of as being nonphysical in the sense that they do not give, directly, the results of measurements carried out with local yardsticks and clocks. On the other hand, the equations do provide a convenient mathematical framework for solving problems in a rotating frame.
Comparison with experiment may then be achieved by transforming theoretical and experimental results into a common reference system.
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